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Introduction

Cholangioscopy permits direct visualization of  the biliary tree 
for diagnostic procedures and provides endoscopic guidance 
for therapeutic interventions.[1] Peroral cholangioscopy (POC) 
can be performed using a mother‑baby endoscopic system, 
but this procedure is difficult, time‑consuming, and requires 
the presence of  two skilled endoscopists. A small‑caliber 
baby scope is easily broken, expensive, and difficult for 
interventional procedures, with small working channel having 
1.2 mm diameter. These problems have hindered widespread 
use of  POC and the role of  this technique has been remained 
limited.

Recently, there have been remarkable developments in this 
technology to regain interest in cholangioscopy. Direct 
POC using a regular ultra‑slim upper endoscope has been 
proposed as one of  single operator systems for the direct 
endoscopic examination of  the biliary tree.[2] The advantage 
of  direct POC using an ultra‑slim endoscope is conduction 
by conventional endoscopy equipment and set‑up, the 
superior image quality for biliary tree, and operation by 
single endoscopist. Furthermore, because an ultra‑slim 
endoscope has a larger 2‑mm working channel, it can facilitate 
the diagnostic and therapeutic procedures by a broader 
array of  devices in patients with various biliary diseases and 
conditions.

Direct POC Systems Using an Ultra‑slim 
Upper Endoscope

The usual outer diameter of  an ultra‑slim upper endoscope 
is 5–6 mm. In order to perform direct POC, ductal access 
is prepared and cholangiography undertaken at the time of  
Endoscopic retrograde cholangiopancreatography (ERCP). 
Patients with a grossly dilated common bile duct (CBD) having 
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Abstract Peroral cholangioscopy (POC) provides direct visualization of the bile duct and facilitates 
diagnostic or therapeutic intervention. The currently available single-operator POC systems 
are “Mother-baby” scope system, SpyGlass direct visualization system, and direct POC using 
a regular ultra-slim upper endoscope. Direct POC using an ultra-slim upper endoscope having 
a larger 2-mm working channel can provide a valuable and economic solution for evaluating 
bile-duct lesions. Main diagnostic procedures under direct POC are visual characterization 
and optically guided target biopsy for the indeterminate bile duct lesion. Image-enhanced 
endoscopy such as narrow-band imaging has shown promise for more detailed evaluation 
of mucosal abnormality and can be performed under direct POC. Intracorporeal lithotripsy 
such as electrohydraulic lithotripsy or laser lithotripsy is a main therapeutic intervention of 
direct POC for patients with bile duct stones that are resistant to conventional endoscopic 
stone-removal procedures. Besides, tumor ablation therapy, such as photodynamic therapy 
and argon plasma coagulation may be also performed using direct POC. Further developments 
of the endoscope and specialized accessories or devices are expected to facilitate diagnostic 
and therapeutic role of this cholangioscopic procedure.
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adequately opened ampullary orifice are suitable for direct 
POC using slim endoscope. The major obstacle for direct 
POC using an ultra‑slim endoscope is the relatively acute 
angle that must be maneuvered from the second part of  the 
duodenal lumen into the biliary system. Therefore, specialized 
accessories or techniques are necessary to advance ultra‑slim 
endoscopes into the proximal biliary system and to improve 
the success rate of  direct POC.[2]

We reported an innovative technique using direct POC with 
an intraductal 5‑F balloon catheter which can be anchored 
and fixed via ballooning within a branch of  the intrahepatic 
ducts (IHD) or proximal portion of  strictured segment 
[Figure 1].[3] This method showed high success rate (95.2%). 
Overtube balloon‑assisted direct POC may be useful to perform 
therapeutic intervention with instruments.[4]

Diagnostic Procedures under Direct POC

Visual characterization and optically guided target 
biopsy of biliary lesion
Cholangioscopy provides advantages over ERCP in the 
diagnosis of  lesions in the bile duct by direct visualization 
of  the biliary tree [Figure 2], and accordingly can detect 
irregular surface features of  the bile duct wall and visualize 
the vascular pattern that characterizes malignancy. Optical 
visual information discloses characteristics of  filling defects 
or stricture site, which enables us not only to differentiate 
between benign and malignant strictures, but also to apply 
treatment or to biopsy [Figure 3].[5] Continued progress 
in imaging technology has led to further enhancement in 
the image resolution of  video cholangioscopes.[6] Recently 
developed SpyGlass POC system also showed a high accuracy 
in confirming or excluding malignancy in patients with 
indeterminate biliary lesions.[7,8] Direct POC using an ultra‑slim 
endoscope offers superior image quality of  the ductal mucosa, 
and the separator water and air channels improve intraductal 
visualization and the 2.0‑mm working channel allows the 
passage of  larger biopsy forceps, which may increase the 
diagnostic yield during tissue sampling.[3]

Image‑enhanced cholangioscopy
Narrow‑band imaging (NBI) can be helpful for detecting early 
neoplasia in the gastrointestinal tract due to its ability to yield 
clear images of  the surface structure and microvessels. Also, 
it is easily applicable during direct POC [Figure 4]. Itoi et al.[9]  
reported the usefulness of  NBI for the diagnosis of  biliary 
disease using POC, which may increase the detectability of  
biliary tract disease, even of  minute lesions. We reported 
a case of  early bile duct cancer diagnosed at direct POC 
with NBI using an ultra‑slim endoscope.[10] As bile is seen 
as red, even a small amount of  bile lowers the observation 
performance. Therefore, bile aspiration and sufficient washing 
with physiological saline are necessary, and compared to 
conventional endoscopy, caution must be exercised regarding 
complications of  ascending cholangitis. NBI cholangioscopy is 

expected to make it possible to detect not only polypoid lesions 
but also flat superficial cancerous lesions.[9]

Miscellaneous diagnostic applications of direct POC
Itoi et al.[11] evaluated the usefulness of  POC for residual 
bile duct stones in patients with complete bile duct clearance 
confirmed by balloon‑occluded cholangiography. In 26 patients 
(24%), residual stones were detected using POC, but missed at 

Figure 1: Radiograph demonstrating intraductal balloon‑guided direct 
peroral cholangioscopy (POC) (arrows indicate the balloon)

Figure 2: Cholangioscopic view showing normal bile duct

Figure 3: Cholangioscopic view showing optical‑guided target biopsy 
for intraductal polypoid lesion
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balloon‑occluded cholangiography. They suggested that POC 
appears to be a useful diagnostic tool to confirm complete 
extraction of  bile duct stones.

In addition, direct POC appears to be useful for visual evaluation 
of  intraductal spread of  ampullary adenoma, choledochal cyst, 
and ductal ischemia after liver transplantation.

Therapeutic Procedures under Direct POC

Endoscopic intraductal lithotripsy for difficult bile 
duct stones
POC with intracorporeal lithotripsy, such as electrohydraulic 
lithotripsy (EHL) and laser lithotripsy (LL), achieves complete 
clearance of  difficult extrahepatic biliary stones in 83–100% of  
patients [Figure 5].[12‑14] SpyGlass POC system and direct POC 
using an ultra‑slim endoscope also were reported as effective 
and safe modalities in patients with difficult‑to‑extract CBD 
stones.[7,15] During POC for intraductal lithotripsy, a separate 
drainage tube is needed in the presence of  a lithotripsy probe 
or fiber within the working channel for continuous irrigation 
with a mixed infusion of  contrast medium and saline solution 
for the effective lithotripsy, cleansing, and identification of  
fragmented stones.

Endoscopic intraductal tumor ablation therapy
The 2.0‑mm working channel of the slim endoscope for direct 
POC could facilitate the application of therapies for malignancies. 
Cholangioscopy‑directed photodynamic therapy (PDT) for 
nonresectable cholangiocarcinoma has been reported.[16,17]  
Treatment with PDT and stenting also led to improvement of  
cholestasis and quality of life compared with endoscopic stenting 
alone. Application of PDT under direct POC may be effective and 
well controlled by endoscopic guidance. Endoscopic examination 
with direct POC is also important to estimate the effectiveness, 
remnant cancerous tissue, or the recurrence. Siddique et al.[18]  
reported Nd‑YAG laser ablation of tumor stent ingrowth and 
biliary angiodysplastic lesions under POC. Argon plasma 
coagulation (APC) has a role in tumor ablation with desiccation 
and necrosis of the superficial tissue. Park et al.[19] described direct 
POC using an ultra‑slim upper endoscope for recurrent icteric‑type 
hepatoma. Brauer et al.[20] performed direct cholangioscopic APC 
using a conventional thin gastroscope for the ablation of a biliary 
intraductal papillary mucinous neoplasm.

Miscellaneous therapeutic applications of direct 
POC
There are other therapeutic interventions which have been 
coupled with direct POC. Cholangioscopy has been used to 
achieve selective guidewire access to the cystic and intrahepatic 
ducts, and in stricture management.[21,22] Direct POC also 
allows the insertion of  a guidewire into tortuous, complicated 
bile duct strictures for subsequent balloon dilatation.

Stent migration occurs in 5–10% of  biliary stenting 
patients. 70– 90% of proximally migrated stents are successfully 

retrieved by conventional endoscopic procedures.[23] Other 
patients require additional procedures for stent removal. Direct 
POC system can be used to removal of  proximally migrated 
biliary stent under direct visual examination [Figure 6].

Conclusion

Several recent developments including direct POC control using 

Figure 4: Cholangioscopic view showing intraductal polypoid lesion. 
(a) White light imaging (b) Narrow‑band imaging

Figure 5: Cholangioscopic view showing direct peroral cholangioscopy‑
guided electrohydraulic lithotripsy

Figure 6: Cholangioscopic view showing removal of remnant stones 
under direct peroral cholangioscopy

a b
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an ultra‑slim upper endoscope are changing the limitations of  
current cholangioscopy system. Direct intraductal visualization 
with image‑enhanced cholangioscopy and target biopsy 
can provide decisive clues for intraductal biliary lesions. 
Intraductal lithotripsy with EHL or LL, and tumor ablation 
with PDT or APC under direct POC is a feasible, successful, 
and safe procedure for patients with biliary tract disease that 
is not amenable to conventional endoscopy. In addition, 
the continuous development of  specialized endoscopes and 
accessories is needed to improve the therapeutic application 
of  POC to biliary diseases.
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